Pycnogenol Ameliorates Asthmatic Airway Inflammation and Inhibits the Function of Goblet Cells.
Pycnogenol® (PYC) is utilized in the treatment of various diseases ranging from chronic inflammation to circulatory diseases, but its efficacy and functional mechanism in pediatric asthma continue to remain obscure. Therefore, the purpose of this study was to investigate the effectiveness and molecular mechanism of PYC on regulation of asthmatic airway inflammation. We found that PYC with tail intravenous injection of 50 mg/kg or intragastric administration of 100 mg/kg all reduced ovalbumin (OVA)-induced airway injury. Pharmacokinetics of PYC was evaluated by high-performance liquid chromatography assay, indicating that PYC was quickly absorbed into the blood after intragastric administration, and PYC metabolism was later improved gradually with increase of time after PYC administration. PYC has a higher bioavailability of 71.96%, and it was more easily absorbed by the body. PYC inhibited the number of total inflammatory cells and levels of interleukin (IL)-4, IL-5, IL-9, and IL-13 in bronchoalveolar lavage fluid of OVA-induced mice. PYC inhibited IL-13 secretion from the Th2 cells, thereby causing a reduction in expression of the signaling molecules in JAK/STAT6 pathway in airway epithelial cells. STAT6 silence suppressed IL-13-increased acetylcholine level. STAT6 overexpression promoted expression of goblet cell metaplasia-associated molecules (FOXA3, SPDEF, and Muc5ac). PYC suppressed OVA-induced expression of FOXA3, SPDEF, and Muc5ac in lung. Our findings indicate that PYC has a higher bioavailability and it prevents emergence of OVA-induced airway injury and airway inflammation in mice by inhibiting IL-13/JAK/STAT6 pathway and blocking release of acetylcholine to reduce goblet cell metaplasia.